Changes of intestinal alkaline phosphatase produced by cholecalciferol or 1,25-dihydroxyvitamin D3 in vitamin D-deficient chicks.
Treatment with cholecalciferol or 1,25-dihydroxyvitamin D3 (1,25(OH)2D3) increases activity and changes electrophoretic mobility of alkaline phosphatase (alkPase) from duodenal brush border of vitamin D-deprived chicks. Three of the four molecular forms of the enzyme show reduced velocity of migration 9 h after 1,25(OH)2D3 or 24 h after vitamin D3. This change is reversed about 48 h later, when mobility of those bands is higher than that of controls. Incubation of enzyme preparations with exogenous neuraminidase produces the same electrophoretic modifications observed during the early stage, indicating that they are due to desialylation. Cholecalciferol or 1,25(OH)2D3 increase sialidase activity of duodenal brush border. This increment precedes that of alkPase and could account for the initial desialylation and moderate rise of alkPase. Cycloheximide markedly reduces alkPase in rachitic chicks and blocks the increase of the enzyme activity produced by vitamin D3, but does not modify the rise of sialidase or the reduction of alkPase electrophoretic mobility. The bimodal response of alkPase to 1,25(OH)2D3 or cholecalciferol comprises two different mechanisms: during a first stage, epigenetic modifications of preexisting enzyme can be triggered by the increased Ca2+ levels; in a second phase, there is activation of enzyme synthesis.